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TOXICOLOGY SEMINAR
October 26, 1950
BERYLLIUM-ITS RELATION TO THE PROBLEMS OF NORMAL AND MALIG-
NANT GROWTH. By Mahlon B. Hoagland, M.D., Medical Laboratories of
the Collis P. Huntington Memorial Hospital of Harvard University, Massa-
chusetts General Hospital, Boston, Massachusetts.
The property peculiar to insoluble salts of beryllium of inducing osteo-
genic sarcomas in rabbits was utilized to study some factors involved in
neoplastic growth. Tumor tissue exhibited a higher alkaline phosphatase
activity than normal tissue. Serum alkaline phosphatase activity paralleled
the extent of metastases rather than the size of the primary tumor.
Although the beryllium-induced sarcomas in rabbits were exactly like
those arising spontaneously in man, there have been no osteogenic sarcomas
reported in humans exposed to the metal. Toxicity in man is manifest by
dermatologic lesions and granulomatous lung lesions resembling Boeck's
sarcoid. Laboratory animals, on the other hand, did not demonstrate granu-
lomas when treated with the substance, and neither guinea pigs nor rats
were susceptible to the sarcomagenic action of beryllium. Transplants from
the tumor-ridden rabbit to normal rabbits or guinea pigs failed to grow.
Ingestion of beryllium by rats gave rise to a syndrome which had a striking
similarity to that of avitaminosis D. The resultant "rickets" was frequently
refractory to vitamin D and calcium therapy.
An in vitro investigation revealed that beryllium in concentrations as low
as 10- M inhibited alkaline phosphatase activity of bone as contrasted with
magnesium which activated this enzyme system. The apparent competition
of these two ions was further demonstrated in plants, beryllium suppressing
plant growth presumably by replacing magnesium in chlorophyll. In the
presence of a deficiency of magnesium, however, beryllium stimulated plant
growth.
J. P. GREEN
NEUROLOGICAL STUDY UNIT
October 31, 1950
TESTS OF BRAIN FUNCTIONS. By Ward C. Halstead, Professor of Ex-
perimental Psychology, Departments of Medicine and Psychology, Univer-
sity of Chicago.
The problems of intelligence testing are both conceptual and methodologi-
cal-results in the present day furnishing more information about the sub-
ject's "intellectual activity" than his "intellectual level" as originally dis-
tinguished by Binet. Elements of the former are said to be eliminated in
favor of the latter by tests similar to the Flicker Fusion test. Data compar-
ing controls, frontal lobotomy patients, and non-frontal lobotomy patients
were presented indicating their reactions to Flicker Fusion and Category
tests. Further experimental evidence shows that the Flicker Fusion test
varies as well with such conditions as time of day or year and the physiologi-
cal state of the individual. Thus the phenomenon used correlates with both
biological activity and behavior to such an extent that some claim to have
predicted the onset of depression in a patient by means of critical fusionYALE JOURNAL OF BIOLOGY AND MEDICINE
frequency. An attempt has been made, then, to circumvent some of the well-
known problems of intelligence testing and to obtain quantitative results.
0. L. K.
WOODWARD LECTURE
November 6, 1950
MIND AND MATTER. By Bertrand Russell, Fellow of Trinity College,
Cambridge, England.
In this lecture, Russell offered a brief exposition of his views concerning
the nature of mind and matter, concepts which, in these days of cybernetics
and atomic physics, assume the greatest importance. The discussion was
confined entirely to a philosophical approach.
Mind was first contrasted to body in that one's mind appears only to
oneself while one's body appears to others. Further consideration of mind
led to its definition as a series of occurrences, called thoughts, which are
bound together by the laws of psychology. The definition of thoughts is
implicit in this definition of mind, as being the series of events making up
the mind. However, thoughts are to be distinguished from other events,
sensation and perception. The nature of sensation and perception and their
distinction from one another were explained by Russell as resulting from
the presence of two different factors in each of us with which we react to
any stimulus from the outside world. There is: (a) a part of our structure
which we have in common with all other individuals, and (b) a factor which
is the result of past experience. As a result of stimulation, we receive a
sensation. This is due to (a) alone. Perception, however, is the total
occurrence in us resulting from the stimulus, and this is due to (a) and (b)
together.
This naturally led to a distinction between the physical world of physics
and the physical world of daily experience. The former consists of events
outside our mind. This world is solid but cannot be absolutely verified,
since these events can only serve to cause events in us, thus constituting a
part of our physical world of daily experience. This latter, while not at all
solid, is all that we are sure of. Therefore, we have the apparent paradox
that "the physical world of physics is solid but dubitable, while the physical
world of daily experience is not solid, but is indubitable."
From these definitions a final consideration concerning mind was dis-
cussed-the difference between life and non-life. The distinction was made
that, while both undergo transformations, only life can experience these
transformations. Experience is to be thought of as the memory of past
events modifying present behavior, while memory is the knowledge of per-
ceptions, i.e., to have a memory of a perception, you must actively note the
perception in some way (e.g., verbally) at the time of occurrence.
After thus considering the nature of mind and the many ramifications
arising from this, matter was dealt with quite briefly. Matter is something
that we know of from its space-time relations, or put into terms analogous to
our definition of mind, matter is a series of occurrences bound together by
laws of physics. The most modern concept of these occurrences is that they
are represented by the sudden changes in an energy distribution.
In summary, then, mind and matter are each a series of events, the former
being bound together by the laws of psychology, the latter by the laws of
physics, i.e., we know the space-time relations of matter, but not of mind.
Mind, furthermore, is connected causally with objects of the world outside
252oneself, but all experience is inside one's brain. (Mind and brain, Russell
considers, differ only in their grouping of events, somewhat analogously to
the difference between an alphabetical and a geographical listing of in-
dividuals in a city.)
As a final consideration, Russell presented the possibility of disembodied
mind, which would after all, only be the antithesis of inanimate matter. That
is to say, inanimate matter conforms to laws of physics, but not to laws of
psychology. Disembodied mind, then, would simply be events that conform
to laws of psychology, but not to laws of physics.
R. G.
BIOPHYSICS SEMINAR
November 14, 1950
THE BIOPHYSICS OF VISUAL PURPLE. By J. C. Peskin, Institute for
Visual Research, University of Michigan, Ann Arbor, Michigan.
The mechanism of vision may be divided into two parts; first, a photo-
chemical reaction in the retina and, secondly, neuronal transmission and
interpretation. While differing widely in anatomic design, the process of
vision shows similarities among diverse classes of vertebrates and inverte-
brates. Among these are the presence of carotinoids, intensity thresholds
of response, and spectral sensitivity. The basis of these similarities is the
common nature of the photochemical compounds present in all visual sys-
tems. These compounds have been examined by two methods-direct chemi-
cal extraction and examination, and testing of the responses of the intact
visual system.
The photochemical compound about which most is known is visual purple
in the frog, found in the outer limbs of the rods of the retinae. Electron
microscopic studies on dry, unfixed rods show a structure of beads strung
on strands running lengthwise in the outer limb. Chemical analysis reveals
visual purple to be compounded of protein plus a carotinoid residue. It is
extraordinarily sensitive to heat, acid and alkali, and salts of heavy metals,
though resistant to trypsin and putrefaction, and is best extracted with
petroleum ether. Molecular weight determinations run from 270,000 to
800,000. No unusual spectrum of amino acids is found. The bleaching re-
action is the separation of the protein from the carotinoid retinene, which
subsequently transforms to vitamin A. The rate of bleaching by light is
unaffected by temperature. The energy release in bleaching is considerably
less than the energy of neuronal discharge; intermediate steps are com-
pletely unknown. Further, full bleaching is probably not necessary for the
required energy transfer.
Regeneration of visual purple in vitro is seen to occur after bleaching by
blue light, but not following yellow light. Rate of regeneration is reduced
by intensifying the prior exposure, lengthening exposure, or lowering the
temperature during regeneration. The curve is that of an autocatalytic re-
action.
Studies on dark adaptation in man reveal confirmatory data. The rapid
recovery following a dim light is autocatalytic in character. Slow adaptation
following longer, more intense exposure is best represented by bimolecular
kinetics. These conclusions are drawn from the "rod" part of the adaptation
curve, that is the portion following in time complete adaptation of the cones.
A few completely color-blind persons, presumably with absent or non-
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functional cones, have given opportunity for study of the rod curve in its
entirety.
Vitamin A in massive doses does not affect the vision of most normal per-
sons, though in a few cases it does raise night vision to supernormal acuity.
W. P. McN.
YALE CHAPTER OF SIGMA XI
November 3, 1950
SEEING VIRUSES AND THE MACRO MOLECULES OF LIVING MATTER. By
Ralph W. C. Wyckoff, Laboratory of Physical Biology, National Institute
of Health, United States Public Health Service.
In the eleven years the electron miscroscope has been in use, this instru-
ment has proved to be our most valuable tool for investigating macro mole-
cules. It affords a direct check on the more indirect data from ultra-
centrifugation, plus allowing study of insoluble macro molecules (as for
example connective tissue) which are not amenable to centrifugation. It has
introduced a new discipline, which may be termed "visual chemistry." The
processes of synthesis, degradation, and crystallization may be observed
stepwise at a molecular level. Viruses may easily be recognized, and elec-
tron microscopy produces the most direct information regarding viral repli-
cation and the induction of cellular pathology.
The limiting resolution of existing electron microscopes defines a particle
ten to 15 A in linear dimension. This is a magnification which bears the
same ratio to that of the optical microscope as does the latter to naked eye-
sight. It probably will be decades before we can understand much of the
detail we now see in electron micrographs.
Numerous excellent lantern slides of micrographs were demonstrated.
Clearly seen are two principal types of macro molecules-spherical and
rod-shaped. The latter may be thick and stiff, as tobacco mosaic virus, or
filamentous and wavy, as cellulose. Micrographs of three-dimensional pro-
tein crystals clearly indicate individual molecules in the array as well as
the mode of packing. Some substances form "paracrystals," or two-dimen-
sional arrays.
Thin slices of tissue show lacy framework in solid-liquid gels, as pro-
toplasm, and regularly interwoven bundles in solid-solid gels, as connective
tissue. Muscle tissue shows a two-component, three-dimensional array of
bundles.
Among pictures of phage adsorption on and subsequent lysis of bacteria
was a striking view of formed phage particles in the interior of a bacterium
from which a single thin slice was taken. Tobacco mosaic and fowlpox
viruses are distinctly seen intracellularly in their respective host tissues.
W. P. McN.
PHARMACOLOGY SEMINAR
November 9, 1950
MICROBIOLOGICAL ASPECTS OF DRUGS AND ANTIBIOTIC RESISTANCE. By
Henry P. Treffers, Professor of Microbiology, Yale University.
Some drugs and antibiotics inhibit bacterial growth by interfering with
the synthesis, utilization, or assimilation of metabolites. By producing the
essential metabolite in greater quantity, microorganisms may adjust to the
254presence of the antibiotic in the medium and may even become dependent
upon the drug. This dependence may be explained, it was postulated, by an
excessive, toxic accumulation of the metabolite in the absence of the inhibit-
ing agent.
Development of bacterial resistance to chemical substances cannot at
present be explained by an all-inclusive theory because of the difficulty of
extrapolating the evidence gained from one organism to explain the be-
havior of another. Gram positive organisms adjust to the interference by
penicillin of glutamic acid assimilation by changing to gram negative organ-
isms which do not require glutamic acid in the media. But higher levels of
penicillin inhibit gram negative organisms, too, indicating a different mode
of action. Penicillinase production may, in part, account for resistance, but
no general relationship between resistance and production of the enzyme
has been demonstrated by all bacteria. Resistance of organisms to one type
of penicillin differs only slightly from resistance to other types of penicillin.
Inhibition of growth of E. coli by chloromycetin is accompanied by an
elevated desoxyribosenucleic acid-ribosenucleic acid ratio, and a loss of
these acids from the cell, alterations not exhibited by resistant organisms.
The ratio DNA/RNA is not influenced by penicillin.
In organisms sensitive to streptomycin, the coupling of pyruvate and
oxaloacetate is inhibited by streptomycin: organisms resistant to this anti-
biotic do not appear to carry out this reaction. As contrasted with penicillin,
which engenders resistance in graded, discrete steps, resistance to strepto-
mycin can be induced in one step.
Quantitative measurements of the degree of resistance are complicated by
the variations found in a given species. Susceptibility to chemotherapeutic
agents varies among individual organisms in a colony, and the degree of
variability differs with each agent. Normal distribution rather than homo-
geneity prevails among organisms of the same species. One in a million
organisms is resistant to streptomycin; if this one organism be cultured, one
thousand of the million resultant daughter cells are resistant.
Streptomycyl amines were investigated for activity upon the tubercle
bacillus. The N-diamyl and N-phenylbutyl derivatives of streptomycin have
less activity than streptomycin, and organisms resistant to or dependent
upon streptomycin grow in their presence. The N-decyl and N-cyclohexyl-
butyl derivatives, on the other hand, do not support the growth of dependent
strains, and, further, they retard the growth of organisms resistant to
streptomycin. The toxicity of the two compounds precludes clinical use, but
it is hoped that useful substances may arise from this approach to chemo-
therapy.
J. P. GREEN
NEUROLOGICAL STUDY UNIT
December 5, 1950
THE NATURE OF THE DEPENDENCE OF SKELETAL MUSCLE UPON
INNERVATION. By D. D. Denny-Brown, James Jackson Putnam Professor
of Neurology, Harvard Medical School.
Microscopic examination of denervated muscle reveals the gradual
formation of a condition suggesting degeneration rather than mere loss of
mass. Previously undescribed pyknotic nuclei are seen arranged in columns,
the myofibrils having been lost. To examine the ability of denervated
muscle cells to regenerate the missing myofibrils, injury by clamping was
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inflicted at different time intervals following nerve section. After three
weeks of denervation, attempts at regeneration occurred (for example,
budding) but were not sustained. The incidence and effectiveness of regen-
eration declined as the denervation period prior to injury was prolonged.
Myofibrils were not produced as has been demonstrated in similarly injured
muscles with intact motor nerves. The implication is, therefore, that the
presence of the nerve not only prevents fibrillation but also enables the
muscle cell to produce fibrils. The nature of this aspect of the nerve-muscle
relationship is, of course, unknown.
In discussion, Dr. Denny-Brown reaffirmed his belief that muscle fibres
of different types may be innervated by a single dichotomizing nerve fibre
and that whole muscle fasciculi may occasionally be innervated by the
branching axons of a single ventral horn cell. In poliomyelitis, therefore,
one occasionally sees complete atrophy of a muscle fasciculus while
surrounding fasciculi remain normal.
0. L. K.
YALE MEDICAL SOCIETY
December 13, 1950
AN EPIDEMIC OF POLIOMYELITIS CHARACTERIZED BY DUAL INFECTIONS
WITH COXSACKIE AND POLIOMYELITIS VIRUS. By Joseph L. Melnick.
In a severe epidemic of poliomyelitis occurring in Easton, Pennsylvania
during August and September of 1949, 120 cases were reported among a
total population of approximately 100,000, including the city and its
environs. Of the 45 hospitalized patients studied, 65 per cent of them
excreted poliomyelitis virus, 75 per cent "C" virus, and 50 per cent excreted
both viruses. That infection by poliomyelitis and "C" viruses occurred
simultaneously was shown by a concomitant rise in blood levels of anti-
bodies to both poliomyelitis and "C" viruses, paralleled by a decreased
excretion of "C" virus. Data gathered on epidemics where "C" virus
accompanies polio infection may indicate that invasion by both organisms
predisposes the patient to paralysis rather than to the subclinical or mild
symptoms usually encountered in infection with polio virus alone.
V. S. G.
A QUANTIFIED MULTIPLE DESCRIPTION FOR MENTAL HOSPITAL
PATIENTS. By J. R. Wittenborn.
The paucity of adequate methods for the description of behavior has
prompted this attempt to quantify and standardize descriptions of mental
hospital patients' symptoms. The primary purpose of the study was to
provide a tool for research in psychiatry and clinical psychology. A number
of psychiatrists were asked what they would consider as evidence for each
of the classical diagnoses. Only functional disorders were included. As a
result, it was possible to deduce a group of fifty-five rating scales each of
which included four descriptive phrases, ranging from the most pathological
manifestation to the least. Since it is impractical to work with or understand
so many scales at one time, two large samples of patients were rated and
factor analyses of the interrelations among the scales revealed that the
scales tended to cluster into seven major groups. The groups coincided with
plausible diagnoses. Thus, the same points of reference, quantitative in
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nature, are available for the purpose of describing a patient's symptom
manifestations. Cited applications of the method were the author's study of
psychosurgical patients and of the Bellevue-Wechsler Test.
0. L. K.
BUTYL EXTRACTABLE IODINE OF SERUM. By Evelyn B. Man, David M.
Kydd, and John P. Peters.
In previous reports the serum precipitable iodine levels (SPI) of hyper-
thyroid patients treated with antithyroid drugs have been found to be
inordinately high in relation to other measures of thyroid activity. A
measure for circulating thyroxin more specific than SPI was needed. For
this purpose a simplification of Taurog and Chaikoff's method has been
used to compare with SPI the butanol soluble "thyroxine-like" iodine of
duplicate 1 ml. aliquots of serum from hyper-, hypo-, euthyroid, and
pregnant human subjects.
Agreement between the SPI and butanol extractable iodine of serum
(BEI) is within 2 gamma per cent, with an average difference of not more
than 0.6 gamma per cent, in 30 subjects not receiving therapy for hyper-
thyroidism. This group of subjects included the euthyroid individuals, the
hypothyroid patients taking desiccated thyroid, the pregnant women, and
the untreated patients with hyperthyroidism. In contrast, in 57 measure-
ments on 35 patients receiving antithyroid drugs for hyperthyroidism, dif-
ferences between the SPI and BEI were larger, amounting in a few
instances to 10 gamma per cent. False high values occurred in patients who
had been taking Lugol's solution; in these patients the height of the butanol
extractable iodine usually agreed better than the amount of SPI, with the
clinical evaluation of hyperthyroidism.
EVELYN B. MAN.
OBSERVATIONS ON THE HYDRODYNAMICS OF BRONCHIAL-PULMONARY
VASCULAR CONNECTIONS. By Ralph D. Alley, Donald P. Shedd, and
Gustaf E. Lindskog.
Connections between the pulmonary and bronchial arterial trees have
been detected in normal perfused lungs and in casts of diseased lungs. Ex-
periments were therefore conducted to determine the functional patency of
these connections.
In acute procedures in 11 dogs, the pulmonary artery and vein of the
left lower lobe were equipped with ligatures which could be manipulated
from the outside after closure of the thoracotomy wound. A pressure-
recording cannula was left in the pulmonary artery distal to the ligature.
Occlusion of the vein caused rise in pressure of 3 to 18 mm. Hg. Occlusion
of the artery alone produced a fall to zero and a disappearance of the pulse.
Occlusion of both produced a rise over several minutes to 40 mm. Hg,
followed by prompt return to normal after release of the ligatures. The
elevated pulmonary tension varied with changes in the systemic pressure
induced by bleeding and by epinephrine. In two dogs where the pulmonary
artery to this lobe was ligated six weeks prior to the acute experiment, pres-
sure rise on venous occlusion was more rapid and higher, to 80 mm. Hg.
There can thus be no doubt of connections of appreciable magnitude
patent in the living normal lung. The pressure rises were too rapid and
too high to be accounted for by capillary connections alone. Precapillary or
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even arteriolar anastomoses must exist, though not described by anatomists.
The two chronic experiments demonstrate the rapidity with which these
connections may enlarge in case of insufficient pulmonary artery flow. Con-
siderable influx of blood at systemic pressure in pulmonary disease may con-
tribute to the development of cor pulmonale. It is possible that infarcts
following emboli in congested lungs may depend on duplication by nature
of this experiment. The local arterial occlusion together with chronic venous
congestion may cause an increase in pressure leading to edema and
hemorrhage.
W. P. McN.